The aim of the study was to know the effect of heat stress on milk yield and its composition of Holstein Friesian crossbred dairy cows rearing under intensive management system.Heat stress in dairy cows is caused by a combination of environmental factors i.e. temperature, relative humidity, solar radiation and air movement, etc. Grading-up of local cattle by temperate breeds for greater performance results to increase the sensitivity to heat stress. The trial was conducted during hot (May-July) and cool period (December-February) on a total of 12 crossbred dairy cows in early lactation period (first 60 days of lactation). The selected cows were divided into two groups namely as G1 (Holstein-Friesian 50% × Local 50%) and G2 (Holstein-Friesian 75% × Local 25%) and each group containing three cows of 3rd lactation in both periods of trail. Cows of each group were offered same quality and quantity of feed and reared in same management condition in both the trail periods. The mean average temperature humidity index (THI) of the stanchion barn were 70.83± 0.535 and 83.87± 0.375 in cool and hot period, respectively. The differences of THI of cool and hot season was significant (p<0.05). The average rectal temperature ( 0 F) of G1 group was 101.51± 0.027and 102.15±0.049 in cool and hot period, respectively.
Introduction
Bangladesh has a tropical monsoon-type climate, with a hot and rainy summer and a dry winter. Bangladesh has warm temperatures throughout the year, with relatively little variation from month to month. January tends to be the coolest month and May the warmest (http://www.discoverybangladesh). Heat stress for the dairy cow can be understood to indicate all high temperature-related forces that induce adjustments occurring from the sub-cellular to the whole animal level to help the cow avoid physiological dysfunction and for it to better fit its environment (Kadzere et al., 2002) . Rectal temperature is an indicator of thermal balance and may be used to assess the adversity of the thermal environment. In severe cases of heat stress, the rectal temperature rise. The comfortable environmental temperature for dairy cattle ranges between 5 to 25 0 C which is also known as the thermal comfort zone. The effect is increased when the relative humidity is greater than 50%. A rise of 1 ºC or less is enough to reduce performance in most livestock species (McDowell et al., 1976) . Feed intake in lactating cows begins to decline at the ambient temperatures of 25-26ºC and drops more rapidly above 30 ºC. At 40ºC, dietary intake may decline by as much as 40% (National Research Council, 1989) . Heat stress in high producing lactating dairy cows results in considerable reductions in roughage intake and rumination. The reduction in appetite under heat stress is a result of elevated body temperature and may be related to gut fill (Silanikove, 1992) . It is accepted that heat stress is the major cause of lost production in dairy cattle in hostile regions. Some authors reported declines in the productions of milk and butter fat as a direct result of high environmental temperatures. This may be explained by the negative effects the heat stress has on the secretory function of the udder (Silanikove, 1992) . Kadzereet al. (2002) found that milk production is reduced 15%, accompanied by a 35% decrease in the efficiency of energy utilization for productive purposes, when a lactating Holstein cow is transferred from an air temperature of 18 to 30ºC. Milk fat, solids-notfat, and milk protein percentage decreased 39.7, 18.9 and 16.9% respectively. They also suggested that under heat stress metabolism is reduced, which is associated with reduced thyroid hormone secretion and gut motility, resulting in increased gut fill. Plasma growth hormone concentration and secretion rate declines with hot temperature (35ºC). Ruminal pH is typically lower in heat stressed cattle. The present study was undertaken to know the effect of heat stress on milk yield and gross composition of common Holstein Friesian crossbred cows during early lactation.
Materials and Methods
The trial was conducted during cool (December/2013 -February/2014 ) and hot period (May/2014-July/2014), at Liza Dairy Farm in Chittagong, Bangladesh on a total of 12 crossbred dairy cows of Holstein-Friesian(H) 50% × Local(L) 50% and H 75% × L 25% in early lactation period (first 60 days of lactation). The genetic composition, number of lactation, milk yield records in previous lactation and month of calving were the main criterion to select dairy cows. The selected cows were divided into two groups as G1 (H 50%× L 50%) and G2 (H 75% × L 25%) and each group containing three cows of 3rd lactation in each period of trail. Cows were milked two times daily by hand milking (morning and evening) and recorded every day in the course of trial period in both seasons. The nutritional compositions of feedstuffs were analyzed in Poultry Research and Training Centre at Chittagong Veterinary and Animal Sciences University (CVASU). A ration was formulated as per ARC (1990) for each group of cows and offered in both period of trail. Cows were fed two times a day with mixed concentrate rations ( (1991) suggested that milk production will be reduced whenever THI exceeds a value of 72. Result shows that less than 72 THI value (70.83± 0.535) was during cool season and above 72 (83.87± 0.375) in hot season. The higher THI in hot season was due to higher barn temperature and humidity. Reyad et al. (2016) was also found the higher THI value than 72 in Mymensingh district of Bangladesh. The best approach to conclude that cows are being affected by heat stress is to measure the rectal temperature. Normal body temperature of the cow is about 38.5°C (101.3 0 F) and a cow that has a rectal temperature of 39°C (102.2 0 F) or higher during the afternoon, and it is not sick, is possible to be heat stressed. Determining rectal temperature of cows in the afternoon can be a quick way to get a precise judgment of the degree of heat stress and the efficiency of any cooling system integrated into cow housing (West, 2003; Willmer et al., 2004) . From the results it is evident that there was a positive relationship of rectal temperature of cows with THI. Table 4 . also shows that cows containing more temperate blood (75% Holstein-Frisian) suffer more from heat stress that might be reason of comparatively higher rectal temperature (102.5±0.052) of cows under G2 group in May, June and July and the rectal temperature of the cows under G1 group also a bit higher (102.15±0.049) in the same months than normal value. The rectal temperature indicates that the both groups of cows were not in heat stressed condition during December, January and February might be due to lower THI value.
The daily average milk yield (Liter /cow) of G1 group was 14.92±0.019 and 12.84±0.152 in cool and hot period respectively. On the other hand, the daily average milk yield (lit./cow) of G2 group was 19.54± 0.116 and 15±01.137 in cool period and hot period respectively. The result shows that higher milk production was in lower THI period and lower milk production in higher THI period for both groups of cattle. Result also indicate that level of production declined more in G2group during heat stressed period compare to G1 group. The difference of milk production between cool and hot season was significant (p<0.05). The high milk production was recorded in cool season might be due to lower THI during December to February. This result agrees with the findings of Brown-Brandl et al. (2003) who found that milk production was clearly related to changes in THI and marked declines occur around 76-78 mean THI in case of temperate dairy breeds. A decrease in milk yield was 0.26 kg/day for each increase in THI. They also stated that all the adverse effects of the dangerous category are present in the emergency category at THI values of 82 and above. Wheelock et al. (2010) mentioned that dairy cows automatically will reduce their feed intake during period of heat stress, and this reduction could increase as weather becomes hotter. Typically, early lactation and high producing cows are more directly and severely affected than late lactation or low producing cows. The reduction in nutrient intake has been identified as a major cause of decline milk synthesis because this cause associated to a negative energy balance state, regardless of the stage of lactation but under heat stress conditions. In the present study the THI value was higher than 82 in all months during hot season that might be reason of drastic lowered milk production during May, June and July. Results also indicate that declining the milk yield was more in group G2 than group G1 during heat stressed period. Since the cows belongs to G2 group contained less tropical blood that might be cause of higher heat stress and as a consequence of comparatively lower milk yield compare to higher tropical blood containing G1 group. The average protein% of G1 group was 3.43± 0.002 and 3.26± 0.005 and G2 group 3.34± 0.007 and 3.19± 0.008 in cool and hot season respectively. The result indicates that higher (3.43± 0.002 and 3.34± 0.007) protein% was in lower THI period and lower (3.26± 0.005 and 3.19± 0.008) protein% in higher THI period for both groups of cattle. The difference of protein production between cool and hot season was significant (p<0.05). 
Conclusion
Milk production of cows is influenced by environmental factors, especially high temperature and humidity during summer. The milk composition especially fat and protein are significantly affected in the period of hot environment. Since, high yielding cattle like Holstein-Friesian and Jersey are included in national cattle breeding policy of Bangladesh, the level of crossing with local cattle has been increasing day by day those progeny are very sensitive to heat stress. Only an intensive management can reduce the influence of heat stress on the quantity of milk production and profitability.
